INTRODUCTION
Measurement of concentrations of He, CC^, C^, and ^ in soil gases is often used in geochemical exploration for ore deposits and geothermal resources. However, interpretation of anomalies of the gases measured is not always straightforward. For example, soil moisture and high concentrations of other volatiles present in a soil gas sample may affect the concentrations of the species of interest for exploration (Hinkle and Ryder, 1987) . Meteorological changes may also affect the concentrations measured (Hinkle and Ryder, 1988; Reimer, 1979; McCarthy and Reimer, 1986) .
The purpose of this study was to examine the effect of meteorological parameters on concentrations of He, COp, C^, and N£, in an area where anomalous concentrations of gases are known to occur. The Roosevelt Hot Springs Known Geothermal Resource Area (KGRA) was selected for the study because anomalous concentrations of He and COo had been measured in the same locations on more than one occasion (Hinkle, 1980; Hinkle and Botinelly, 1988) , and because employees of the Chevron Resources Company were available to collect the samples on a regular basis.
Roosevelt Hot Springs KGRA is located about 20 km northeast of the town of Milford, in Beaver County, southwestern Utah ( fig. 1 ). The KGRA is associated with Quaternary silicic volcanic rocks, which occur as domes, flows, and tuffs. The hot-water-dominated system was named for a group of hot springs that discharged silica-rich waters until about 1966, when the flow stopped (Mundorff, 1970) . The location of the hot springs is at the northern end of a wide north-south-trending fault zone called the Opal Mound fault. The producing part of the geothermal field is bounded by the Opal Mound fault on the west and the foothills of the Mineral Mountains on the east (Ross and others, 1982) . The environment of the Roosevelt Hot Springs KGRA is arid.
Two sites were originally selected for this study. Site A ( fig. 1 ) was located near geothermal well 28-3, where concentrations of both He and C02 are highly anomalous. Site B was located near the eastern edge of the geothermal field, where concentrations of He and C0£ are much lower than at site A. After measuring the concentrations of gases collected at sites A and B for approximately 6 months, it was determined that collection and analysis of soil gases from an additional two sites would help in the interpretation of effects of meteorological changes on soil gas concentrations. Site C was located southeast of injection well 14-2, and site D was located north of site B (fig. 1) ; concentrations of He and C0£ are slightly higher at these sites than at site B, but much lower than at site A.
This report lists concentrations of He, C02» 02, and No collected regularly at sites A and B from May 12, 1987 to August 30, 1988 , and at sites C and D from November 17, 1987 to August 30,1988 . Striped area approximates the geothermal field. 28-3, 35-3, 54-3, 13-10, 14-2 are geothermal wells. A, B, C, D, are sample sites.
SAMPLE COLEECTION AND ANALYSIS
Samples were collected from hollow probes driven 0.75 m into the ground. The hollow probes used in this study were described by Reimer and Bowles (1979) and have been widely used in collecting soil gas samples. Each probe was driven into the ground by means of a sliding hammer attached to the shaft of the probe. After it was driven into the ground, the probe was fitted with an airtight cap and septum for withdrawal of the soil gas sample. A PVC pipe was placed over the probe and cap, and the pipe was covered with an inverted plastic beaker to protect the probe from the weather.
Before removal of the first sample, 10 ml of air were withdrawn from the probe to remove air introduced when the probe was emplaced in the ground; 10 ml of air were also removed from the probes whenever the rubber septa were changed. All soil gas samples, except those of the first day, had equilibrated a minimum of 24 hours before collection. Samples were collected from the hollow probe by inserting the needle of a syringe through the septum in the cap and withdrawing 10 ml of the soil gas. The soil gas samples were transferred to evacuated blood sampling vials for storage, by inserting the needle of the syringe containing the gas sample through the rubber cap of the evacuated vial and allowing the sample in the syringe to be drawn inside. The needle hole was covered with silicone glue. Soil gas samples can be stored in these evacuated vials for as long as 2 months without leakage (Hinkle and Kilburn, 1979) .
Samples were collected daily, when possible. However, poor road conditions in the winter and spring prevented the collection of samples on several occasions; no samples were collected between December 11, 1987, and February 2, 1988 . Replicate samples were not collected because previous studies had determined them to be unnecessary (Hinkle and Ryder, 1988) . The total number of samples collected at sites A, B, C, and D were 164, 164, 58, and 65, respectively.
Barometric pressure was measured by a barometer located inside the Chevron Company office near Site A. Air temperature and rainfall were measured by a thermometer and rain gauge located outside the office. Snowfall was measured by a ruler. Soil temperature was measured by a metal dial-type thermometer located next to each probe; the tip of the thermometer stem was buried at 20-cm depth. Relative humidity was measured by a humidity gauge for the first 9 months until it was accidently broken; after that, the relative humidity was obtained from the National Oceanic and Atmospheric Administration weather station at Milford.
Gas in the vials was removed by injecting a volume of air equal to the volume of the vial into the vial and removing the mixture of air and soil gas. The samples were analyzed for helium using mass spectrometry (Reimer and Denton, 1978) . Standard samples of air containing known concentrations of helium were run several times per day to insure stability of the instrument.
Concentrations of helium were reported as differences compared to the concentrations of helium in air; these differences were positive or negative, depending on whether the measured concentration was above or below the concentration of helium in air (5,240 parts per billion) (Glueckhauf, 1946; Oliver and others, 1984) . The reproducibility of measurement was 30 ppb above or below the concentration of helium in air for sites B, C, and D, and 250 ppb above or below the concentration of helium in air at site A. The tubes used for sample storage were approximately 80 percent evacuated. They contained a residual concentration of He, introduced during the manufacturing process, that was the same for all the tubes in each lot produced by the manufacturer. This residual He concentration was measured and subtracted from the raw measurement of He in the soil gas.
Samples were analyzed for C02 , 02» and No using gas chromatography; operating conditions for the gas chromatograpn are shown in table 1. Concentrations of C02 , 02 , and N 2 were measured compared to standard curves, and are reported as volume percents of the total gas sample. Standard samples containing known concentrations of the gases were analyzed several times per day to insure stability of the instrument.
DESCRIPTION OF DATA TABLES
Data from the analyses were entered into an IBM personal computer and stored on disks, using STATPAC programs developed for personal computers by the U.S. Geological Survey (1986) . Data for all measurements obtained during the study are listed in tables 2-5.
Data listed in the tables include: date of sample collection, number of days after beginning of sample collection, time of day of sample collection (standard time), soil temperature (°C), air temperature (°C), percent humidity, rainfall (inches), depth of snow on the ground (inches), barometric pressure (inches), percent C02 , percent 02 , percent N2 , and parts per billion He above or below the concentration of He in air. Because of the formatting used in the computer program that produced tables 2-5, the data listed carry zero to two nonsignificant digits to the right of the measurements listed; these data were not determined to the accuracy suggested by the extra zeros. The letter B following two zeros in the data indicates that no analysis was performed for that particular parameter. 1 C-l 2 C-2 3 C-3 4 C-4 5 C-5 6 C-6 7 C-7 8 C-8 9 C-9 10 C-10 
